Effective interventions aimed at tackling digital exclusion need to take into consideration national contexts, changing non-user characteristics, and individual experience with the internet. What worked a decade ago in a particular country might not work currently in a different or even the same country. 
Introduction
Early on, digital divide research mostly looked at how socio-economic factors, such as income, education, age, gender, and employment (Helsper, 2012; Norris, 2001; Vicente and Lopez, 2011) , were related to internet non-use. Following the development of the debate in the field and to reflect the multi-faceted nature of explanations of non-use, this paper uses the term digital exclusion instead of digital divide to describe the range of external and internal factors that explain why people disengage from the internet and how this changed over time. This paper focuses on two sets of explanatory factors (socioeconomic background and self-reported reasons) for internet non-use.
Most digital exclusion research uses snapshot data, examining how social and digital exclusion are related to each other at a certain point in time. There is also qualitative, ethnographic research (Bakardjeva, 2005; Haddon, 2000; Katz, 2010; Madianou and Miller, 2012) , which spans longer periods of time. When trying to predict who will be digitally excluded in the future and why, a case study approach might be problematic because findings cannot be generalized and population changes in reasons for disengagement cannot be predicted. This paper uses a quantitative, longitudinal approach to look at how selfreported reasons for Internet non-use changed and how the predictors of these reasons fluctuate in high diffusion countries. (Dutton and Blank, 2013) and Sweden 86 percent (Findahl, 2013) . One of the aims of this paper is to understand whether the smaller Swedish group of non-users shows different characteristics and reasons for non-use than the British group and whether differences and similarities between these countries have changed over time. While both are Northern European countries, Sweden is more technology-oriented (Frykman and Löfgren, 1985) and represents a more equal society than Great Britain (United Nations Development Programme, 2008). They also differ in policies regarding the internet and other information and communication technologies (ICTs); Sweden started pushing for broadband earlier and provided tax refunds for computer hardware in the mid-2000s.
Background and Research Questions
There has been considerable research into digital exclusion and reasons for internet non-use. Strong links have been found between traditional social exclusion and digital exclusion (Helsper, 2012; McCreadie and Rice, 1999; Norris, 2001; Van Dijk, 2005; Witte and Mannon, 2010) . People who are disadvantaged in areas of economic, social, and personal wellbeing also tend to be the ones least likely to engage with ICTs. This has caused concern among policymakers (European Commission, 2010) , since the socioeconomically disadvantaged could benefit most from services offered online and are the heaviest users of services offline.
Patterns of exclusion persist even when access is almost universal and many services are only available online. Thus, it is important to understand why people choose not to take advantage of the opportunities that ICTs offer. Researchers disagree about the extent to which these 'choices' are truly free or forced by socio-economic circumstances and cultural practices (Eynon and Helsper, 2011; Selwyn 2006) . Recent research, using more complex analyses of quantitative and qualitative data, shows that there is rarely a straightforward relationship where one indicator trumps all others as an explanation of digital exclusion (Helsper, 2011; Helsper and Eynon, 2013; Selwyn, 2004; Zillien and Hargittai, 2009 ). There is concern that those who continue to be offline will be more difficult to reach because they suffer compound disadvantage, suggesting digital inclusion is becoming entrenched amongst the most vulnerable in society (Helsper, 2014) . However, most studies neither contextualize this more nuanced understanding within social and economic changes nor take into consideration the changing composition of groups that are excluded from using ICTs.
We test assumptions of changes over time by hypothesizing that: H1a: In both Sweden and Britain the population of non-users has decreased in size but has become more concentrated in vulnerable groups.
Even less common is a cross-national comparison, which highlights the importance of national policy as well as socio-economic and socio-cultural landscapes. Research on digital divides suggests that digital exclusion might be explained by national-level infrastructure, regulation, and socio-economic inequalities (Helsper, 2012; Fuchs, 2009; James, 2008; Ono and Zavodny, 2007) . A review of studies in the field brought up no cross-national research comparing changes in patterns and reasons for exclusion over time.
Based on the different digital and policy histories of Sweden and Britain, we hypothesize:
H1b: The Swedish non-user population will be smaller and become more concentrated in vulnerable groups than in Britain.
In both countries, access to the internet is now widespread and access divides between socio-demographic groups are less problematic, but usage and skills patterns remain unequally distributed (Dutton and Blank, 2013; Findahl, 2013) , which links to debates about second-level digital divides (Hargittai, 2002) . In addition, the internet has moved to incorporate a wider variety of activities of increasing complexity, making full engagement a matter of a wide range of skills (Helsper and Eynon, 2013; Van Deursen and Van Dijk, 2014) .
Three indicators consistently show up as strong predictors of internet access and use : age, education and disability. The elderly are less likely to have learned computer and internet skills in institutional settings, such as school and work place, and motor, technical, and cognitive skills are often a problem (Kantner and Rosenbaum, 2003; Milligan and Passey, 2011) . Similar problems with formal skills acquisition are found for the lower educated and for motor and cognitive skills for disabled people (Vicente and Lopez, 2011) .
We hypothesize:
H2a: Over time, as the non-user population becomes more concentrated in vulnerable groups and the internet diffuses widely and diversifies, access and costs will become less important as reasons for non-use in comparison to lack of skills.
And because in Sweden infrastructure and access are more widely diffused than in Britain, we hypothesize: H2b: In Sweden access and costs will be comparatively less important over time than in Britain. Reisdorf et al.'s (2012) qualitative study showed that non-users perceived a general social desirability of internet usage. This makes more likely that they indicate a lack of interest as a reason, since that is the more socially desirable response if being online is the norm for everyone else. This should be especially the case for the young since their peers are very likely to be online. The situation is different for those whose peers are less likely to use the internet frequently, i.e. the unemployed, the elderly, the retired, and the socially isolated. They might be just as likely to indicate that they are not interested as they are to indicate that they do not have the necessary skills. Research on the availability of proxy users confirms the importance of a close social circle at home and at work to motivate engagement with the internet (Bakardjeva, 2005; Helsper, 2011) . We hypothesize:
H3a: Over time, as the non-user population becomes more concentrated in vulnerable groups, lack of interest as a self-reported reason will increase in importance in comparison to other reasons.
We assume that, because Sweden has a smaller non-user population, it is more likely in Sweden that non-users' peer groups are using the internet and that this increases the social desirability of being online. We hypothesize:
H3b: In Sweden, lack of interest will become relatively more important over time than in Britain.
To test the hypotheses above this paper will examine whether explanations for disengagement from the internet change over time. We examine socio-economic factors related to internet non-use and the reasons given by ex-users (who used the internet before) and non-users (who never used the internet) for disengagement from the internet, and we expect stronger entrenchment of digital exclusion in Sweden than in Britain. We analyzed several waves of the Oxford Internet Surveys (OxIS) and the World Internet Project (WIP) Sweden. Both are representative population surveys, which have had at least five waves of data collection.
1 Data on changing reasons for non-use over time and the predictors of these reasons permit us to ask whether there is a 'one size fits all' years and countries approach to tackling digital exclusion or whether this is a field that shifts so rapidly that understanding digital disengagement is highly dependent on national context and time. The underlying practical question is whether or not policies or interventions that would have worked to counteract digital disengagement half a decade ago would still be valid today, and whether Sweden and Britain could use similar approaches, or whether policies and interventions might have to differ.
Methodology

Sampling
We are using datasets from the OxIS and the WIP-Sweden, which are part of the World Internet Project. These datasets were designed to be comparable, collecting representative samples of the respective populations and using the same set of questions. 2005, 2007, 2009, 2011, and 2013 .
Measures
Composition of non-and ex-user populations
To analyze the composition and to account for changes of non-and ex-user populations, we performed logistic regressions across the OxIS and the WIP-Sweden.
Through logistic regressions we tested the influence of different socio-economic factors on the likelihood of being an internet non-or ex-user versus being an internet user while controlling for other factors, including social isolation with questions about whether other adults and children were in the household.
Although we cannot compare if changes between the waves are significant with this type of analysis, we can describe whether the influence of different factors has increased, decreased, or remained stable over these 8 years. For the ex-user analyses bootstrap regressions were performed since the number of ex-users was very small in both countries.
Reasons for disengagement
Both the OxIS and the WIP-Sweden were designed to explore general involvement with and ideas about the internet. Since the first survey in 2003, OxIS has asked non-and
ex-users what their reasons were for disengagement. Over the years the set of questions has expanded but the survey continuously measured four key categories of reasons: access, skills, interest, and costs.
2 Dichotomous variables were created from these items; if the person marked at least one of the reasons within a class as a reason for why they did not use the internet (nonusers) or stopped using the internet (ex-users) a score of '1' was assigned; if none of the reasons within a class were indicated as a reason, they received a score of '0' for that class.
For Britain, two different types of questions measured reasons for non-use: the most important reason (one answer can be selected) and all relevant reasons mentioned (multiple reasons can be selected). The Swedish survey only asked for the most important reason.
The benefits and disadvantages of asking these questions in different ways are discussed elsewhere (Helsper and Reisdorf, 2013).
Challenges
Comparing the British and Swedish datasets provided some challenges regarding the wording of questions and values ascribed to answers due to cultural differences. We found differences in wording for the measurement of disabilities and the definition of children. In both countries, the question wording changed over the years. The analyses were also restricted by the types of indicators that were asked consistently in both countries, could not be included.
Differences in the educational systems in Britain and Sweden led to different measurement of educational qualifications. While until recently it was possible for Britons to leave school without any qualifications, this was not the case in Sweden. The value 'no qualifications' was thus not part of the response options in the Swedish questionnaire.
These differences in definitions and measurement were considered when comparing the findings regarding socio-economic backgrounds of British and Swedish internet ex-and non-users.
Results
Explaining digital exclusion (non-and ex-use)
The regression analysis shows that the predictive strength of factors related to internet non-use and ex-use varies across the waves. Below we first discuss explanations of non-use and then ex-use.
4.1.1. Non-use in Britain and Sweden Table 1 Those who reported a disability were more likely to be offline than those who did not report health problems in 2007, 2011, and 2013 . Living in a household without children was significantly related to being offline only in earlier OxIS waves but not in recent years.
Gender was significantly related to non-use in 2005 and 2013 only; women were slightly more likely to be offline than men.
Living without other adults was consistently related to non-use; those living alone were more likely to be offline than those living with an adult. Being retired or unemployed (versus employed) played a stable and significant role in the likelihood of being a non-user across all waves, except for 2011. The goodness of fit and the correctly predicted percentage in the model increased over the years.
The picture looks slightly different for Swedish non-users, although age, education, disability, social isolation, and unemployment were also strongly related to non-use in most waves. Unfortunately, the Swedish datasets only started to distinguish ex-and non-users in 2009; hence the 2005 and 2007 results need to be treated with caution. Table 2 suggests that age relates to non-use even more strongly in Sweden than in
Britain. With a shrinking non-user population in Sweden, age is one of the factors most strongly related to being offline.
Educational qualifications became increasingly important between 2005 and 2013
with those who had basic qualifications more than 10 times more likely to be non-users than those with higher educational qualifications in 2013. This trend persisted over the last 8 years and can also be observed for secondary (3 times more likely) and further (3 times more likely) educational qualifications. waves. In 2013, retired Swedes were 5.6 times more likely to be offline than those who were employed, the strongest impact retirement had in any of the datasets, despite controlling for age. Being unemployed had an impact in 2007, 2009, and 2013 , with a 3.2 times higher likelihood of being offline in 2013, the strongest impact unemployment had in any of the Swedish waves. Due to an extremely large number of missing cases for having children in the Swedish datasets, we were unable to include this variable in the analysis. Table 3 shows similar trends for ex-users to those found for non-users in Britain, but different factors play a role: education, social isolation, and unemployment were significant across all waves. In contrast to non-use, age was not a significant factor for exuse.
Ex-use in Britain and Sweden
Similar to non-use, education was strongly related to ex-use with those who had no educational qualifications significantly more likely (5.7 times in 2013) to be ex-users across all waves than those with higher education. Other educational qualifications were only related to ex-use in 2009.
While disability was not previously a significant factor for ex-use, in 2013, those who reported a disability were twice as likely to be ex-users. Living without children in the household was only a significant factor in 2011. Gender was not related to the likelihood of being an ex-user.
Living alone, and occupational status were strongly and significantly related to exuse from 2005 (living alone) and 2007 (occupational status). Those living alone and those who were unemployed or retired were significantly more likely to be ex-users than those living with another adult and those in employment. Table 4 shows that Swedish ex-and non-users differed in their characteristics:
education and social isolation were significant across all waves. While age was related to elderly, lower educated, worse health, more isolated). For ex-users, age does not make a significant difference, but household composition and lower educational qualifications impact the likelihood of being an ex-user.
Reasons
What follows is a descriptive examination of how self-reported reasons for non-use 
Ranking most important reasons for ex-use in Britain and Sweden
In 2013, the same proportion of ex-users in both countries mentioned lack of access and they did not differ significantly in how often they mentioned lack of interest as the 
Range of reasons for non-use over time in Britain
The following findings are based on the questions that asked for a range of reasons for not using the internet instead of only the most important reason in Britain. 
Discussion
This paper aims to shed light on several aspects of internet non-use over time in Britain and Sweden. The first hypothesis predicted that non-user populations would become more concentrated in vulnerable groups, as the proportion of those who were offline got smaller (H1a). The results mostly support this hypothesis as the non-user population shrunk in both countries and belonging to a vulnerable group became a stronger predictor of being offline, evidenced by an increase in the predictive power of the models for non-and ex-use over time.
In both Sweden and Britain, aspects traditionally associated with social exclusion were more strongly related to the probability of being a non-user in 2013 than in 2005.
Especially those with lower levels of education seem more and more at risk of digital exclusion. The pattern among ex-users is different in that the range of predictors is narrower. However, in a more general sense, digital exclusion has entrenched itself among the most vulnerable (i.e. lower educated, retired, and socially isolated).
Thus overall, we cannot reject hypothesis H1a; in both countries the non-user populations have become more concentrated in terms of vulnerability. Worryingly, social exclusion and economic disadvantage have become stronger determinants of digital disengagement than they were when research into digital divides started, indicating the emergence of a digital underclass (Helsper, 2012 (Helsper, , 2014 . While this can be said for both countries, the non-user population in Sweden was considerably smaller and more concentrated among those with lower education, the unemployed, and the socially isolated.
Within the next few generations, Sweden will probably have a very small, but potentially severely excluded group of non-users. In Britain, the non-user population is likely to remain larger but entrenched in a wider range of types of socio-economic disadvantages.
These findings show that we cannot reject H1b either; the digitally excluded in Sweden are more marginalized (i.e. there are fewer people like them) and have become concentrated among the severely socio-economically and socially vulnerable.
The findings show that those who have had some first-hand exposure to the internet (ex-users) differ from those who have had none. Ex-use is related to a narrower range of predictors than non-use, which means that, in a socio-economic sense, there are more barriers to overcome for non-users than for ex-users, and non-users are more likely to suffer compound disadvantage.
Our second set of hypotheses assumed a decreasing importance of access and cost interesting that in the period that lack of interest went up as a reason for non-use, lack of skills became less prominent, equaling levels of earlier waves. This was also the period in which an increase in social isolation was noted in the population of non-users. Age followed an opposite pattern up until 2013 when it increased in significance alongside a significant increase in lack of interest as a reason. This suggests that it is not so much age on its own that is an important factor but that life stage and social connections also need to be taken into consideration (Helsper, 2010) and that this is even more relevant now than when digital exclusion research started. That the importance of retirement dropped and the predictive value of education and social isolation increased in that same period shows that it is not so much occupation but social and cultural aspects of age that might determine reasons for ex-use.
Therefore, we cannot reject hypothesis H3a; for a non-user population that consists of more individuals who are socially isolated, elderly, and have lower educational qualifications, it is more common to indicate lack of interest than lack of skills as a reason for being offline. Nevertheless, we did not expect lack of interest to increase so much more than skills. Since the mention of skill as a reason did not decrease significantly over time, it is unlikely that the increased mention of lack of interest is a social desirability effect. In addition, we did not find support for H3b. While interest became more important as a reason in Sweden, it increased relatively more in importance in Britain. Future research should disentangle the effects of age, social isolation, and education to understand which of these effects is related to social desirability and which to a genuine lack of interest (Helsper and Reisdorf, 2013) . It should also look at how people determine whether ICTs are useful, who they compare themselves with, and what they use as referents in relation to access, skills, and interests and how this might differ between countries.
Conclusions
This study showed that overall non-users in Sweden and Britain are increasingly older, less educated, more likely to be unemployed, disabled, and socially isolated. This is accompanied by increases in lack of interest in the internet as a reason for non-use and stability of costs and access as reasons with less trends for the impact of a perceived lack of skills. These results partly contradict other research that indicates that second-level digital divides (interest and skills) will replace primary digital divides (costs and access) (Hargittai, 2002) . While second-level digital divides increased in importance over the years, primary digital divides have not lost significance. Due to compound levels of disadvantage, those who are offline become entrenched in their exclusion and add more rather than replace one reason or barrier with another. Therefore, in both Sweden and Britain we see the emergence of a 'digital underclass' (Helsper, 2014) . Entrenchment of digital exclusion among the most vulnerable was stronger in Sweden, where the non-user population was decidedly smaller than in Britain. This reflects earlier research indicating that national characteristics influence how digital divides play out at a micro-level (Fuchs, 2009; Helsper, 2012; James, 2008; Ono and Zavodny, 2007) . It also suggests that different policies are needed to reach those who are disengaged. In Sweden, non-users are more likely to be confronted with others who are like them in some way but are engaging with ICTs. We know very little about how comparisons are made that determine people's motivations for going online.
Conclusions about the nature of digital exclusions and their origin need to be contextualized. The type of exclusion depends on the type of non-user and on the country context. This is likely to be based in the slightly different characteristics of those who have and have not had some exposure to the technology (Van Dijk, 2005; Witte and Mannon, 2010) . This can in turn be linked to the different levels of support and socialization that these groups have in relation to technology (Helsper, 2010; Selwyn, 2006) . In addition, the differences between Sweden and Britain in terms of what different non-users indicated to be the reasons for their disengagement emphasize the importance of national contexts and differences that might be related to general population characteristics and national policies (Brandtzaeg et al., 2011; Helsper, 2012; Norris, 2001) . Future research should include more countries and have an a-priori theory, with testable hypotheses, about which national factors explain internet use.
This study had some limitations, one of which was that the reasons for disengagement are self-reported and are therefore subject to social desirability bias (Reisdorf et al., 2012) . Some of this was explored by comparing lack of interest to lack of skills as reasons for non-use. However, we do not know whether these biases differ between different groups of people; qualitative research should explore this further. The design of survey measures that come closer to measuring actual skill instead of self-
reported skill, which are tested against observations of use in everyday practice, would also be an important development in this regard (Van Deursen et al., 2015) . While this study was unique in its use of data collected over time, the data were still cohort based. There is a need for panel data, which would enable proper time series analyses to check for the effects of life events, instead of the more descriptive approach taken here. A further limitation of the study was that while the data were cross-nationally comparable, there were issues with some variables being rephrased and asked differently in Britain and Sweden across the time series. This complicated the analysis and it is vital that cross-national datasets on internet use are even more rigorously designed to make them truly comparable.
Notwithstanding these limitations, the conclusion based on the analyses presented in this paper suggests that digital exclusion policies cannot rely on data that do not take into account changing trends over time. Further contextualization needs to take place in terms of time and country context. Non-users of the past are different from current non-users regarding their socio-demographic make-up and regarding the reasons they give for their digital disengagement. Therefore, those trying to tackle digital exclusion need to continuously adapt their strategies based on the current composition and socio-economic and cultural contexts of non-users. Nevertheless, it does not seem a far stretch to argue that a lack of interest will be central in addition to more traditional barriers to engagement in the future and that the digitally excluded will be increasingly made up of those who are more N= 466, 2013 SE: 2009 N=301; N=297, 2013 N=288. b GB ex-users (weighted): 2009 N=141, 2011 N=93, 2013 SE: 2009 SE: N=64, 2011 SE: N=64, 2013 Difference in proportion between years with same superscript significant at p<.05 for a particular reason.
